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SUMMARY  -  OIL  AMD  GAS  WELL  BLOWOUT  REPORT  -  1986 


The  main  purpose  of  this  report  is  to  provide  information  about 
blowouts.     To  that  end  a  summary  for  each  blowout  that  occurred  in  1986 
is  provided  and  an  historical  summary  is  presented  for  the  past  10 
years.     However,   to  round  out  the  oil  and  gas  operations,   the  report 
contains  statistical  information  on  wells  licensed  and  drilled, 
drilling  rig  inspections,  and  other  events  that  occur  while  drilling, 
servicing,  and  operating  wells.     The  definitions  of  terms  used  in  the 
statistical  portions  of  this  report  are  found  in  the  sections  that 
relate  directly  to  those  terms. 

This  is  the  third  annual  edition  of  this  report.     The  Board  considers 
the  publication  of  this  information  to  be  a  constructive  way  to  improve 
the  level  of  understanding  of  many  aspects  of  well  control  and  drilling 
occurrences,  and  the  ERCB  role  in  this  matter. 

1986  Summary 

In  1986,  approximately  4495  wells  were  drilled  by  about  490  active 
drilling  rigs.     Most  of  the  drilling  activity  occurred  at  the  beginning 
and  at  the  end  of  the  year.     Only  2  blowouts  occurred  while  drilling 
the  4495  wells.     There  were  16  blowouts  among  approximately  79  000 
active  wells.     During  the  year  the  ERCB  made  1980  inspections  of 
drilling  rigs,   including  130  inspections  of  34  critical  sour  wells. 
Details  and  comments  respecting  these  operations  are  provided  in  the 
respective  sections  of  this  report. 

1  Drilling  Well  Blowouts 

The  2  blowouts  at  drilling  wells  in  1986  both  occurred  on  oil  sands 
wells.     The  first  one  was  as  a  result  of  lost  circulation  causing  a 
reduction  in  the  hydrostatic  pressure  in  the  well  allowing  a  lower  zone 
to  invade  the  wellbore  and  blow  the  remaining  mud  out  of  the  hole.  A 
producing  well  on  the  same  location  was  responsible  for  the  reduced 
formation  pressure  that  led  to  the  lost  circulation  problem.  The 
second  incident  occurred  when  an  unexpected  abnormally  pressured  zone, 
caused  by  communication  from  adjacent  wells  on  steam  injection  cycle, 
was  drilled  into. 

In  1985,   there  was  1  blowout  while  drilling  about  8500  wells.  During 
the  last  10  years,   there  have  been  24  blowouts,   5  of  which  were  sour. 
The  drilling  industry  continues  to  strive  for  the  best  possible 
drilling  practices  and  the  1986  statistics  show  that  this  is  limiting 
the  number  of  blowouts. 
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Active  Well  Blowouts 


The  16  blowouts  in  1986  at  the  79  000  active  wells  were  distributed  as 
follows: 


Two  of  the  blowouts  resulted  in  the  release  of  sour  gas,  1  shut-in  oil 
well,  and  1  shut-in  gas  well.     Neither  one  of  these  blowouts  released  a 
great  volume  of  sour  gas  and  both  wells  were  controlled  in  7  hours  or 
less . 

At  10  of  the  blowouts,  control  was  regained  in  24  hours  or  less.  The 
other  6  took  longer,  with  the  longest  taking  11  days  to  regain  control. 
None  of  these  blowouts  had  any  adverse  effects  on  nearby  residents. 

Equipment  failure  was  the  most  common  cause  of  blowouts  (8  cases), 
followed  by  working  procedure  shortcoming  (5  cases).    Damage  to  a  well 
facility  by  other  operations  (2  cases)  was  the  third  leading  cause. 
The  cause  of  the  Lac  Mineral  blowout  that  occurred  in  August  is  not 
included  here  because  it  is  still  under  investigation. 

At  active  wells  in  1986,  there  were  16  blowouts  compared  to  21  in  1985. 
In  both  years,  a  significant  portion  of  the  blowouts  occurred  at  oil 
sands  wells.     However,  the  4  occurrences  in  1986  was  a  reduction,  by 
more  than  half,  compared  to  1985  when  there  were  10  such  occurrences. 
As  noted  in  1985,  two  major  reasons  for  the  increased  incidence  of 
blowouts  for  this  well  category  are  an  increase  in  oil  sands  well 
activity  and  a  more  exacting  definition  adopted  by  the  ERCB  which 
results  in  virtually  any  loss  of  control  at  a  well  being  defined  as  a 
blowout . 

Having  regard  for  the  definitional  changes  and  the  minor  nature  of  the 
blowouts  at  the  oil  sands  wells,  the  Board  concludes  that  actual 
performance  in  1986  was  comparable  to  previous  years.     It  is  apparent 
that  there  is  a  growing  inventory  of  active  wells,  and  the  fact  that 
the  leading  cause  of  blowouts  is  equipment  failure  indicates  the  need 
for  regular  maintenance  programs  for  all  active  wells. 


Oil  sands  wells 
Producing  oil  wells 
Producing  gas  wells 
Shut-in  gas  wells 
Shut-in  oil  wells 


4 
2 
1 

5 
4 


Total 


16 
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ERCB  Drilling  Rig  Inspections 


In  1986,  the  ERCB  conducted  1980  inspections  of  drilling  rigs,  of  which 
255  (13  per  cent)  were  unsatisfactory;   152  (8  per  cent)  of  these 
unsatisfactory  inspections  were  identified  to  be  serious.     When  serious 
deficiencies  were  identified,   the  drilling  rigs  were  shut  down  until 
the  deficiencies  were  remedied.     One  hundred  thirty  of  the  inspections 
were  for  rigs  drilling  critical  sour  wells.     Only  2  inspections  (2  per 
cent)  were  unsatisfactory  and  1  had  a  serious  deficiency. 

In  1985,   the  ERCB  made  2447  inspections,  of  which  558  (23  per  cent)  had 
deficiencies  with  327  being  serious.     There  were  88  inspections  of 
critical  sour  wells,  2  (2.5  per  cent)  were  unsatisfactory  and  none  were 
serious . 

The  performance  of  the  crews  drilling  critical  sour  wells  in  1986  was 
again  commendable.     The  performance  of  crews  on  other  wells  has 
continued  to  show  a  marked  improvement  from  year  to  year.     The  ERCB 
will  continue  to  place  a  high  priority  on  rig  inspections  on  all  types 
of  wells. 


II 


BLOWOUTS 


A  blowout  is  defined  as  a  complete  loss  of  control  of  a  flow  of  fluids 
(gas,  oil,  water,  mud,   steam,  etc)  from  a  well.     Like  accidents  it  is 
an  event  that  has  been  caused  often  as  a  result  of  other  events  during 
the  operation  of  wells.     In  drilling  operations,   blowouts  develop  from 
one  or  a  combination  of  lost  circulation,  kicks,  and  blows  when 
improper  procedures  are  used  or  equipment  failures  occur.     It  is 
similar  in  servicing  and  production  operations  where  a  blow  or  a  leak 
can  escalate  into  a  blowout  as  a  result  of  improper  procedures  or 
equipment  failures.     Third-party  damages  to  a  producing  or  shut-in  well 
may  result  in  a  blowout.     Section  4  covers  the  full  scope  of  these 
events  and  defines  the  terms  used.     This  section  focuses  on  blowouts 
using  information  from  Section  4. 

The  following  table,   1.1,  summarizes  the  18  blowouts  that  occurred  in 
1986  and  provides  a  similar  summary  for  1985.     The  operation  in 
progress  at  the  time  of  the  blowout,   the  cause  of  the  blowout,  and  any 
sour  fluid  release  are  presented.     An  historical  summary  of  blowout 
occurrences,   from  1986  to  1977,   is  provided  in  1.2. 


1.1 


Blowouts  -  1986  and  1985 


1.1.1     1986  Blowouts* 


Operation 
Drilling  -  2 

Servicing  -  4 


Other  - 


12 


Causes 


Abnormally  high  pressured 
shallow  zone  -  2 

Equipment  failure  -  1 

Procedure  shortcoming  -  2 

Not  determined  -  1# 

Third-party  damage  -  2 

Equipment  and/or  procedure 
shortcoming  -  10 


Sour  Fluid/Gas 
Release 


None 
1 

None 
None 
None 
1 


Total 


18 


*  Injuries  occurred  in  association  with  2  of  the  1986  blowouts;  there 
were  9  injuries  of  which  2  were  fatal  (injuries  for  the  Lac  Mineral 
incident  are  included). 


//  The  Lac  Mineral  blowout  is  still  under  investigation. 


1.1.2     1985  Blowouts* 


Causes 


Operation 

Drilling  -    1      Unexpected  shallow  gas  zone  -  1 

Servicing  -  6      Equipment  failure  -  2 

Procedure  shortcoming  -  4 

Other  -        15      Third-party  damage  -  4 

Fire  (lightning  and 
static  electricity)  -  2 

Equipment  and/or  procedure 
shortcoming  -  9 


Sour  Fluid/Gas 
Release  

None 

1 

None 
1 

None 


Total 


22 


*  Injuries  occurred  in  association  with  3  of  the  1985  blowouts;  a  total 
of  4  people  were  injured. 


1.2        Blowout  Occurrences  (Historical  Statistics)  1986  to  1977 
Drilling  Servicing  Other 


Sweet 

Sour 

Total 

Sweet 

Sour 

Total 

Sweet 

Sour 

Total 

1986 

2 

0 

2 

3 

1 

4 

11 

1 

12 

1985 

1 

0 

1 

5 

1 

6 

11 

4 

15 

1984 

4 

0 

4 

4 

0 

4 

5 

2 

7 

1983 

0 

1 

1 

2 

1 

3 

8 

1 

9 

1982 

3 

1 

4 

1 

3 

4 

7 

1 

8 

1981 

1 

1 

2 

2 

1 

3 

7 

1 

8 

1980 

2 

0 

2 

5 

0 

5 

2 

1 

3 

1979 

2 

0 

2 

5 

0 

5 

3 

2 

5 

1978 

0 

0 

0 

2 

1 

3 

7 

1 

8 

1977 

4 

2 

6 

3 

0 

3 

3 

1 

4 

Total 

19 

J 

24 

32 

8 

40 

64 

IT 

79 

7 


1.3        Blowout  Discussion 

As  discussed  in  Section  4.2  of  this  report,   some  of  the  older 
statistics  are  not  considered  consistent  with  1986  to  1934  statistics. 
Also,  each  year  there  are  variations  in  the  number  of  different 
operations  conducted,  such  as  the  large  increase  in  steam-assisted 
crude  bitumen  recovery  operations.     The  increased  interest  in  blowouts 
and  related  occurrences  appears  to  have  resulted  in  more  events  of  a 
minor  nature  now  being  reported  to  the  ERCB. 

Both  of  the  blowouts  that  occurred  at  a  drilling  well  in  1986  took 
place  at  oil  sands  wells  on  multi-well  pads.     The  first  of  these 
blowouts  occurred  when  a  decrease  in  the  rig  pump  pressure  combined 
with  lost  circulation  reduced  the  hydrostatic  pressure  in  the  wellbore 
allowing  formation  fluids  to  enter  the  wellbore  and  resulting  in  a 
blowout.     The  lost  circulation  problem  was  attributed  to  drilling  into 
a  reservoir  that  had  been  drained  by  a  well  on  the  same  location.  It 
took  approximately  9  hours  to  mix  and  pump  lost  circulation  and  weight 
material  to  regain  control  of  the  well.     The  second  incident  occurred 
when  an  abnormally  high  pressured  zone  was  encountered.     The  apparent 
cause  of  the  unexpected  high-pressure  zone  was  communication  between 
zones  on  steam  injection.     It  took  approximately  24  hours  to 
sufficiently  build  the  mud  weight  to  regain  control  of  the  well. 
Neither  of  these  incidents  had  an  adverse  affect  on  the  environment  or 
nearby  residents. 

In  10  of  the  blowouts,  control  was  regained  in  less  than  24  hours. 
All  but  1  of  the  remaining  blowouts  were  controlled  in  4  days  or  less; 
the  other  well  took  11  days  to  regain  control.     The  2  blowouts  which 
were  considered  sour  were  both  under  control  in  7  hours  or  less. 
Although  all  of  these  blowouts  were  considered  minor  occurrences,   It  is 
emphasized  that  "minor  occurrence"  is  a  relative  terra  because  all 
blowouts  are  considered  serious  occurrences.     In  all  of  these  blowouts, 
the  release  of  fluids  was  small. 

Nine  of  the  blowouts  occurred  on  shut-in  gas  or  oil  wells,  4  at  oil 
sands  operations,  and  the  remaining  3  at  producing  gas  or  oil  wells. 
The  most  common  cause  for  blowouts  was  equipment  and/or  procedures 
shortcoming  which  accounted  for  13  incidents.     Third-party  damage  and 
abnormally  high  pressured  zones  accounted  for  2  blowouts  while  the 
remaining  blowout  was  a  result  of  equipment  failure. 

Of  the  22  blowouts  in  1985,  only  1  on  a  drilling  well  was  considered 
moderately  serious.     Five  blowouts  on  producing  wells  involved  a 
release  of  sour  fluids,  all  but  1  of  which  had  an  H2S  concentration  of 
less  than  1   per  cent.     The  only  well  which  had  a  higher  H2S 
concentration  was  the  Rainbow  blowout,  which  was  out  of  control  for 
6  days. 


s 


Comparing  1986  to  1985,  it  is  observed  that 

o      there  were  no  major  blowouts  in  either  year  but  1986  had  2 

moderately  serious  blowouts,  while  1985  had  1  moderately  serious 
blowout ; 

o      while  the  Lac  Mineral  well  blowout  was  considered  only  moderately 
serious  in  terms  of  release  rate  or  difficulty  in  regaining 
control,  it  was  disastrous  in  terms  of  loss  of  two  lives  and 
serious  injuries  to  workers.     The  other  moderately  serious  blowout 
was  Dome  5A2  Lindbergh  where  during  the  blowout,  gas  was  coming  to 
surface  around  the  conductor  pipe; 

o      in  1986,  2  blowouts  occurred  while  drilling  some  4495  wells 
and  1  blowout  occurred  in  1985  drilling  8500  wells; 

o      2  blowouts  in  1986  and  5  in  1985  had  a  release  of  sour  fluids; 

o      the  distribution  of  blowouts  among  types  of  active  wells  was 


1986 

1985 

Oil  Sands  Well 

4 

10 

Producing  Oil  Well 

2 

3 

Producing  Gas  Well 

1 

3 

Shut-in  Gas/Oil  Well 

_9 

_5_ 

Total 

16 

21 

o      the  causes  of  both  drilling  and  active  well  blowouts  in  both  years 
fall  into  three  main  categories  as  shown  below: 


1986 

1985 

Equipment  failure 

11 

10 

Procedure  shortcoming 

2 

5 

Third-party  damage 

2 

4 

Other 

_2 

_3 

Total 

18 

22 

o      during  1986,  there  was  1  serious  severe  abnormal  pressure 

encountered,  which,  because  of  the  incidents  that  took  place 
regarding  this  occurrence,  has  been  included  at  the  end  of  the 
"Blow/Blowout  Summaries"  in  Section  4.3. 
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2  WELLS  LICENSED  AND  DRILLED 


The  ERCB  licensed  4620  wells  in  1986.     A  distribution  of  the  licensed 
wells  by  month  and  by  the  intended  purpose  is  shown  in  2.1.1  and  2.1.2, 
respectively.     In  addition,  a  depth  distribution  is  set  out  in  2.1.3 
(graph)  and  2.1.4  (table).     Some  4495  wells  were  drilled  in  1986.  By 
year-end  1986,   there  were  about  79  000  active  wells  of  a  total  of 
114  000  wells  that  have  been  drilled  in  Alberta. 

A  5-year  historical  distribution  of  wells  licensed  is  presented  in  2.2. 
Ten-year  historical  statistics  are  provided  in  2.3  for  wells  licensed 
and  drilled,  along  with  the  number  of  active  wells  at  the  end  of  each 
year.     The  latter  includes  all  wells  except  those  that  have  been 
abandoned . 

All  well  licence  applications  are  required  to  address  the  potential  of 
encountering  sour  hydrocarbons  (oil  or  gas  that  contains  H2S)  and 
assess  the  potential  flow  rate  of  any  proposed  sour  wells.  In 
considering  applications  for  well  licences,   the  ERCB  reviews  the 
potential  of  encountering  sour  hydrocarbons.     As  a  result  of  these 
combined  efforts,  of  the  wells  licensed  in  1986,  78  per  cent  were 
considered  potential  sweet  wells  (little  or  no  H2S  potential)  and 
22  per  cent  had  potential  to  be  sour  wells.     Further  detailed  review  of 
the  latter  wells  resulted  in  42  wells  being  considered  as  critical  sour 
wells*  that  required  a  complete  review  of  the  drilling  plan  and  the 
emergency  response  plan  for  each  of  those  wells.     Some  statistics  on 
the  potential  distribution  of  sour  wells  considered  in  1986  are 
presented  in  2.4. 


*  For  a  complete  definition  of  a  critical  sour  well,  please  refer  to 
ERCB  Publication  Decision  Report  D  84-5,  Appendix  5. 


2.1.2    Purpose  of  Wells  Licensed  -  1986 

Intended  Purpose  Wells 

Oil  and  Gas  Conventional  4  245 

Oil  Sands  250 

Experimental*  87 

Others//  38 

Total  4  620 


*    Mostly  for  oil  sands  operations. 

//    Test  holes,  farm  gas  wells,  industrial  water  wells,  and  domestic 
water  wells. 
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2.1.3     Wells  Licensed  by  Depth/Month 
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2.1.4     Wells  Licensed  by  Depth/Month 

(Same  information  as  in  graph  2.1.3) 


Depth  (m) 


Month 

0-750 

751-1800 

1801-3600 

3601-6000 

600 

Jan 

415 

529 

214 

4 

0 

Feb 

197 

387 

131 

6 

0 

Mar 

65 

158 

60 

1 

0 

Apr 

5 

40 

11 

1 

0 

May 

31 

67 

18 

3 

0 

June 

37 

87 

33 

5 

0 

July 

20 

112 

47 

3 

0 

Aug 

47 

110 

45 

0 

0 

Sept 

49 

167 

77 

3 

0 

Oct 

45 

105 

34 

1 

0 

Nov 

84 

212 

95 

1 

0 

Dec 

158 

460 

226 

13 

0 

Total 

1  153 

2  434 

991 

41 

0 
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2.2  DISTRIBUTION  OF  WELLS  LICENSED  (Historical) 
2.2.1     Conventional  Wells  Licensed 


7 


1982  1983  1984  1985  1986 
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2.3        WELLS  LICENSED  AND  DRILLED  -  1986  to  1977 


Licensed*  Drilled*   Active* 

Conventional        Oil  Sands  Wells 
Oil  &  Gas  (Estimates) 


1986 

4  620 

4 

245 

200 

79 

000 

1985 

8  763 

6 

600 

1  800 

76 

000 

1984 

7  178 

5 

660 

950 

70 

000 

1983 

4  935 

4 

367 

280 

66 

000 

1982 

5  807 

5 

122 

310 

62 

000 

1981 

6  265 

5 

834 

260 

59 

000 

1980 

7  820 

7 

048 

340 

53 

000 

1979 

6  391 

5 

780 

N/A# 

47 

000 

1978 

5  989 

5 

573 

N/A 

42 

000 

1977 

5  637 

5 

130 

N/A 

39 

000 

*  The 

difference 

between  wells  licensed 

and  wells  drilled 

can 

be 

attributed  to  well  licence  cancellations  (up  to  5  per  cent  in  some 
years);  oil  sands  well  counts  are  estimated,  and  not  all  wells  are 
drilled  in  the  same  calendar  year  as  they  are  licensed.     Also  note 
that  the  addition  of  drilled  wells  to  the  active  wells  will  not 
equate  because  of  abandoned  wells. 

//    Reliable  estimates  not  available. 


2.4        SOUR  WELL  LICENSING  ACTIVITY  -  1986 


Total  Wells  Licensed  4  620 

Potential  Sweet  Wells  3  594 

Potential  Sour  Wells  1  026 

Potential  Release  Rate  of  H2S 

-  Less  than  0.3  m3/s  891 

-  0.3  to  2.0  m3/s  104 

-  Greater  than  2.0  m3/s  31 

Total  1  026 

Critical  Sour  Wells  42 

Potential  Release  Rate  of  H2S 

-  Less  than  2.0  m3/s  11 

-  Greater  than  2.0  m3/s  31 

Total  42 
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DRILLING  RIG  INSPECTIONS 


This  section  provides  statistics  on  the  ERCB's  drilling  rig  inspection 
activities  for  the  years  1982  to  1986.     Rig  inspections  are  a  primary 
function  of  the  area  offices.     The  intent  of  an  inspection  is  to  ensure 
that  the  rig  is  suitably  equipped  and  personnel  properly  trained  and 
certified  to  maintain  control  of  the  well  regardless  of  the  operation 
in  progress. 

The  ERCB  does  not  provide  staff  for  inspection  of  every  well  that  is 
drilled.     A  selection  criteria  is  used  where  emphasis  is  placed  on  rigs 
with  poor  performance  histories,  rigs  drilling  sour  wells,  start  of 
winter  operations,  and  environmentally  sensitive  locations.  Therefore, 
the  results  of  the  approximately  one-third  coverage  must  not  be 
extrapolated  to  all  the  wells  and  cannot  be  interpreted  as 
representative  of  overall  drilling  rig  quality  in  the  province. 
However,  the  results  do  indicate  where  emphasis  should  be  placed  to 
improve  rig  quality.    Drilling  operations  on  many  oil  sands  wells  are 
not  included  in  these  statistics. 

In  1984,  the  inspection  guidelines  were  reviewed  and  became  more 
stringent,  particularly  for  sour  wells.     In  addition,  a  better  working 
definition  of  a  "serious  unsatisfactory  inspection"  rating  was  adopted 
and  is  as  follows: 

"Where  a  deficiency  occurs  subsequent  to  the  initial  drill 
out  after  setting  surface  casing,  which  could  contribute  to 
an  operational  failure  of  the  blowout  prevention  equipment 
or  may  restrict  the  crew's  ability  to  safely  detect, 
shut  in  the  well,  and/or  circulate  out  a  well  kick  and 
maintain  control  of  the  well." 

When  a  serious  deficiency  is  identified  the  drilling  operations  are 
shut  down  until  the  deficiency  is  remedied. 

The  Oil  and  Gas  Conservation  Regulations  classifies  wells  according  to 
drilling  depth  in  defining  blowout  prevention  requirements  for  drilling 
operations : 

Class  Proposed  Drilling  Depth 


I 


Shallow  well  in  which  no  surface  casing  is  set 


II 


Less  than  750  metres 


III 


Greater  than  750  metres, 
less  than  1800  metres 


IV 


Greater  than  1800  metres, 
less  than  3600  metres 
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Class  Proposed  Drilling  Depth 

V  Greater  than  3600  metres, 

less  than  6000  metres 

VI  Greater  than  6000  metres 

Rig  inspection  coverage  and  results  are  presented  by  these  well 
classifications  in  3.1.     The  most  frequently  identified  deficiencies 
the  inspections  are  identified  in  3.3.     A  copy  of  the  rig  inspection 
form  used  by  the  EKCB's  inspectors  is  provided  in  3.4. 

Emphasis  was  placed  on  inspecting  sour  wells,  particularly  critical 
sour  wells.     In  1986,  each  critical  sour  well  was  inspected  at  least 
three  times.     The  results  of  these  inspections  are  presented  in  3.2. 


3.1        Drilling  Rig  Inspections 
3.1.1     Summary  for  1986 

Wells  spudded*  4  685 

Active  rigs  490// 

Inspections  1  980 

Unsatisfactory  inspections  255 


Spudded  means  commenced  drilling. 

530  rigs  drilled  at  least  one  well  in  Alberta  but  490  is  a  better 
indication  of  active  rigs  in  the  province. 


3.1.2  Inspection  Coverage  and  Results  by  Well  Class  -  1986 

Well  Wells  Inspections  Total  Serious 

Class  Spudded  Unsatisfactory  Unsatisfactory 

      Inspections//  Inspections// 


I 

312 

16 

2 

0 

II 

882 

176 

37 

24 

III 

2  459 

984 

134 

86 

IV 

991 

696 

82 

53 

V 

41 

108 

0 

0 

VI 

0 

0 

0 

0 

4  685 

1  980 

255 

152 

//    The  most  frequent  deficiencies  are  itemized  in  3.3.1  and  3.3.2. 
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3.1.3     Inspection  Coverage  and  Results  by  Well  Class  -  1985  to  1982 


Year 


1985 


Well 
Class 

I 
II 
III 
IV 
V 
VI 


Wells 
Spudded 

817 

2  364 

3  371 
1  433 

28 


Inspections 


24 
321 
1  149 
886 

67 


Unsatisfactory 
Inspections 

9 
98 
283 
164 

0 


8  013 


2  447 


558 


1984 


I 
II 
III 
IV 

V 
VI 


567 

1  458 

2  851 
1  224 

16 


35 
189 
918 
824 

52 


18 
76 
312 
269 
4 


1983 


I 
II 
III 
IV 
V 
VI 


6  116 

84 

1  367 

2  178 
960 

22 


2  018 

18 
210 
747 
647 

42 


679 

7 
79 
259 
214 

1 


1982 


I 
II 
III 
IV 
V 
VI 


4  611 
6 

2  134 
2  226 
918 
22 


1  664 


269 
765 
518 
34 


560 


137 
294 
210 
6 


5  306 


1  586 


647 
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3.1.4    Drilling  Rig  Inspections  -  1984  to  1986 


I      1  Satisfactory  inspections 
flH  Unsatisfactory  inspections 
(  )     Per  cent  unsatisfactory  (23%) 


z 

o 

g 

Id 

a_ 

ui 
z: 


in 

Q 


(34%) 


(13%) 


1984 


1985 


1986 


L9 


3.2        Critical  Sour  Well  Drilling  Rig  Inspection  Coverage  Results 


3.2.1 

Inspection 

Coverage 

and 

Results  - 

1986  to  1984 

Year 

Wells 
Licensed 

Wells 
Spudded 

Wells 
Drilling 
at  Year-end 

Inspections 

Unsatisfactory 
Inspections 

1986 

42 

34 

12 

130* 

2   (1  serious) 

1985 

31 

29 

7 

88 

2  (0  serious) 

1984 

14 

13 

3 

45 

5  (4  serious) 

*  Thirty-three  inspections  were  conducted  on  CDN-SUP  HINTON  7-18-52-2 
W5 ,  over  a  period  of  268  days,  all  of  which  were  satisfactory.  The 
reason  for  this  many  inspections  on  one  location  was  due  to  the 
extremely  sensitive  nature  and  location  of  this  well. 


3.2.2     Critical  Sour  Well  Drilling  Rig 

Inspection  Coverage  and  Results  -  1986  to  1984 


150  - 

HH   Unsatisfactory  inspections 
(  )     Per  cent  unsatisfactory 

(15%) 

100  - 

(2.3%) 

50  - 

(n%) 

n  _ 

1984  1985  1986 
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3.3        Rig  Inspection  Deficiency  Items  -  1986  Inspections 

3.3.1    Most  Frequent  Serious  Deficiency  Items  -  1986  Inspections 

Item  Percentage 

of  Total 

 Serious  Items 

1  Trip  records  not  completed  or  being 

completed  incorrectly  11 

2  Well  control  data  not  provided 

(eg,  maximum  back  pressure  to  be  held 

on  casing)  10 

3  BOPs  or  hydraulic  valve  failed  to 

operate  from  remote  position  10 

4  Mud-tank  level  monitoring  device  not 

operating  during  drilling  or  tripping  8 

5  Crew  training  inadequate  8 

6  Remote  drill  pipe  pressure  not  provided 
at  manifold  and/or  remote  drill  pipe 

pressure  gauge  inaccurate  7 

7  Accumulator  precharge,  or  operating 
pressure,  too  low  to  operate  annular 

preventer  and  hydraulic  valve  7 

8  BOPs  or  hydraulic  valve  failed  to 

operate  from  driller's  position  5 

9  Pressure  gauge  in  manifold  inaccurate 

(gauge  or  incremental  range  too  low)  5 

10  Flare  line  not  connected  to  manifold, 

secured,  or  staked  down  3 

11  Bleed-off  and/or  kill  lines  seriously 

iced  up  3 

12  Driller  has  never  held  PITS  First  Line 
Certificate  3 

13  Accumulator  pump  failed  to  recharge 

accumulator  __3^ 

Total  84 
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3.3.2     Most  Frequent  Signficant  Deficiency  Items  -  1986  Inspections 

Item  Percentage 

of  Total 
Significant 
Items 


7 
8 

9 
10 

11 

12 


Diesel  engine  shut-offs  failed  to  stop 
engines 

Flare  line  did  not  terminate  in  the 
flare  pit 

Degasser  pressure  relief  line  does  not 
terminate  in  flare  pit 

Incomplete  pressure  test  data  recorded 
in  the  tour  reports 

BOP  handwheels  not  available  or 
incorrectly  sized 

Accumulator  pump  failed  to  recharge 
accumulator 

Flare  pit  improperly  constructed 

Crew  BOP  drills  not  recorded  in 
tour  reports 

H2S  warning  sign  not  posted 

Weekly  diesel  engine  shut-off  test  not 
recorded  in  tour  reports 

Line  from  manifold  to  degasser  not 
connected  or  improperly  connected 

Daily  mechanical  tests  not  recorded 
in  tour  reports 


25 


Total 


_3 
66 


22 


3.4 


RIG  INSPECTION  FORM 


DRILLING  &  SERVICING  OPERATIONS  INSPECTION  REPORT 
DEVELOPMENT  DEPARTMENT 


GENERAL  INFORMATION 


CONTRACTOR  NAME 

NUMBER 

RIG  NO  type 

IE     1    LSD   !  SEC 

TWP 

AGE    |  M 

1      1      1  1 

,   ,  .11  111 

1      1      1      1  1 

1  1 

i  w 

0 

1 

INSPECTION  DATE 


OPERATOR  NAME 


INSPECTION  TYPE  iCIRCLEl 


I  I 


□ 


MO 

DAY 

I 

I 

HG  MANAGER 


CURRENT OEPTH I 


PROJECT  T  Q 


-CASING  SETTING  OEPTM  | 


INTERMEDIATE 

J  L_J  L_ 


PRODUCTION 
J  I  I  L_ 


MECHANICAL  TESTS 


ACCUMULATOR 


RECHARGE  PUMP 


CAPACITY   

DESIGN  PRESSURE 
PRECMARGE  PRESSURE . 
PRESSURE  BEFORE 
PRESSURE  AFTER 


_  N°  BOTTLES  . 


NUMBER  . 
PRESSURE 


BOP  CONTROLS 

BOP 

TIME  TO 

PRESSURE  TEST  |kPa) 

NO  ON  FLOOR 

OPERATE 

LOW 

TIME 

HIGH  TIME 

TYPE 

ANNUL  AR/HCR 

I       I  ■ 

Nn  QFUflTF 

RAM 

I       I  . 

I       I  I 

TVPS 

RAM 

I       I  J 

I       I  I 

I      I      I      I           !  mini 

DISTANCE       I  "* 

RAM 

I       I  . 

I       I  I 

I  mm 

I      I      I      I           i  "iinj 

HANO  WHEELS 

I       I  » 

I       I  I 

I     I     I     I     |     I  "»nj 

MANIFOLD 

I     I     I     I     I     I  """i 

INSPECTION  RESULTS  /  coot 


significant 
both  '  - 


YES  NO 

[  50  RIG  APPEARS  SATISFACTORY? 
BOP  SYSTEM 

51  WITNESSED  BOP  PRESSURE  TEST' 

52  BOP  TYPE  RAM  SIZE  &  PRESSURE  RATING  SATISFACTORY' 

53  BLEED  OFF  4  KILL  LINES  APPEAR  SATISFACTORY'  * 
5<  NON-STEEL  HYDRAULIC  LINES  FIRE  SHEATHED? 
55  DRILL  STRING  VALVES  READILY  ACCESSIBLE'  * 
S«  EQUIPMENT  ADEQUATELY  HEATED'  * 
57  BOP  CONTROLS  ADEQUATE'  • 

SS  BOP  EQUIP  WORKABLE  S  PROPERLY  CONNECTED'  * 

59  DRILL  STRING  PRESSURE  AVAIL   AT  CHOKE  CONTROL'  * 

80  MUD-GAS  SEPARATOR  ADEQUATELY  CONNECTED? 

61  REQ'D  CASING  WEAR  TESTS  BEING  PERFORMED' 


;-0 


? 

r- ^ 
I- 


_  _  J 

H 

 I 


TRAINING  &  PROCEDURES 
DRILLER  HAS 


TS  FIRST  LINE  CERTIFICATE'  * 
CREW  BOP  TRAINING  APPEARS  SATISFACTORY'  * 
MUD  VOL  MEAS  *  HOLE  FILL  PROCEDURES  SATISFACTORY?  * 
PERSON  READILY  AVAILABLE  WITH  PITS  SECOND  LINE  CERTIFICATE'  * 
PERSON  ON  LEASE  WITH  PITS  WELL  SERVICING  CERTIFICATE'  * 

WELL  TO  FLAME  TYPE  EQUIPMENT  2Sm' 
SMOKING  RULES  BEING  OBSERVEO  25m' 
0  S  T  EQUIPMENT  SATISFACTORY' 
WARNING  SIGNS  POSTED  IN  H,S  AREAS? 

BOP  PRESSURE  TESTS  RECORDED  1  TEST  PROCEDURES  SATISFACTORY' 
DAILY  MECHANICAL  TESTS  RECORDED' 
WEEKLY  DIESEL  ENGINE  TESTS  RECORDED? 

DIESEL  ENGINE  SHUT-OFFS  STOP  ALL  ENGINES? 
ENGINE  EXHAUSTS  SATISFACTORY' 


I  100    NON-RIG  RELATEO  ITEMS  APPEJ 

MISCELLANEOUS 

WELL  TO     END  OF  FLARE 


RUBBISH  BURN  PILE  50m' 
CRUDE  OIL  STORAGE  TANK  50m' 

CONDENSATE  RULES  BEING  OBSERVED' 

FLUIDS  PROPERLY  CONTAINEO? 

LICENCE  POSTED'  NUMBER:  i  i  I  i  


REQUIRED  DEVIATION  SURVEYS  RUN' 

CONTRACTOR  4  OPERATOR  INSPECTIONS  RECORDED' 


|    |     1 114  SPECIAL  WELL? 

]    LETTER  SENT  BY  AREA  OFFICE? 


REMEDIAL  ACTION  REQUIRED. 


INSPECTORS 
INITIALS 

PEC 
TYPE 

AREA  OFFICE 

BOARD  REPRESENTATIVE 

I 

CONTRACTOR  REPRESENTATIVE 

OPERATOR  REPRESENTATIVE 

RIG  DOWN  TIME      i  | 

111. 

120 
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4  DRILLING  OCCURRENCES 


Drilling  occurrences  are  abnormal  or  non-routine  conditions  or  events 
that  may  be  encountered  while  drilling  or  operating  a  well.     They  may 
be  contributing  factors  in  maintaining  efficient  operations  or  in 
controlling  a  well  if  hydrocarbons  are  present.     When  encountered,  and 
depending  on  severity,  conditions  such  as  lost  circulation  and  kicks 
may  require  special  consideration  to  prevent  occurrences  such  as  blows 
or  blowouts.     Water  flows  encountered  while  drilling,  usually  at 
shallower  depths,  must  be  stopped  before  drilling  deeper  to  avoid 
problems  in  maintaining  hole  integrity. 

A  summary  of  drilling  occurrences  encountered  while  drilling  wells  in 
1986  involving  lost  circulation,  kicks,  blows,  and  blowouts  for  various 
depth  categories  are  presented  in  4.1.1.     An  historical  summary  of 
similar  information,  including  water  flows,  is  presented  in  4.1.2. 
Table  4.1.3  presents  an  analysis  of  drilling  occurrences  by  depth  for 
all  wells  drilled  in  the  period  1986  to  1975  inclusive.     The  analysis 
covers  the  drilling  operations  of  only  some  71  500  wells  and  it  should 
be  recognized  that  more  than  one  occurrence  took  place  in  some  wells. 

Sections  4.2,  4.3,  and  4.4  address  blow  and  blowout  occurrences  for 
well  servicing  and  other  operations  as  well  as  drilling.     The  numbers 
of  blow  and  blowout  occurrences,  along  with  the  operation  being 
conducted  at  the  time  of  the  occurrence,  are  summarized  in  4.2.1  for 
1985.     A  summary  of  the  causes  of  blows  and  blowouts  by  operation  is 
presented  in  4.2.2  and  a  similar  tabulation  appears  in  4.2.3  for  any 
sour  fluids  release  that  occurred  during  a  blow  or  blowout.     A  10-year 
historical  summary  of  blow  and  blowout  occurrences  is  provided  in 
4.2.4. 

A  summary  of  each  of  the  8  blow  and  18  blowout  occurrences*  in  1986  is 
presented  in  4.3.     Specific  information  to  identify  the  well  and  the 
operations  being  conducted  at  the  time  of  the  occurrence,  along  with  a 
brief  description  of  the  event,  control  procedures,  cause,  losses, 
injuries,  and  actions  to  prevent  future  occurrences,  is  provided.  In 
some  cases  the  exact  cause  and  events  leading  to  the  occurrence  are  not 
fully  known  and  have  been  postulated. 

An  abbreviated  10-year  historical  summary  of  blow  and  blowout 
occurrences  is  presented  in  4.4. 


*  Also  included  is  a  summary  of  the  well  that  encountered  a  severe 
abnormal  pressure 
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The  definitions  of  terms  used  in  the  drilling  occurrence  summaries  in 
this  report  are: 

1  Lost  The  loss  of  drilling  fluids  from  the  wellbore  into 
Circulation      permeable  formations  penetrated  by  the  well. 

2  Kick  Any  entry  of  water,  gas,  oil,  or  other  formation 

fluid  into  the  wellbore.     It  occurs  because  the 
pressure  exerted  by  the  column  of  drilling  fluid  is 
not  great  enough  to  overcome  the  pressure  exerted  by 
the  formation  fluids. 


3      Water  Flow 


An  influx  of  water  into  the  wellbore  from  a  formation 
penetrated  while  drilling  that  may  present  problems 
in  maintaining  hole  integrity. 


4  Blow 


A  flow  of  fluids  (gas,  oil,  water,  mud,  etc)  to  the 
atmosphere  from  a  well,  which  can  be  or  is  brought 
under  control  in  a  very  short  time-frame  by  closing 
appropriate  equipment  (control  regained  almost 
immediately) . 


5      Blowout  A  complete  loss  of  control  of  a  flow  of  fluids  from  a 

well.     Control  can  only  be  regained  by  the  installing 

of  equipment  to  shut  in  or  kill  the  well,  or  by 
drilling  a  relief  well. 


6      Duration  Elapsed  time  from  start  of  blow  or  blowout  to 

regaining  full  conrol  of  the  well. 


7      Operations  at  time  of  blow  or  blowout 


-  Drilling        Original  operation  to  drill  a  well  or  subsequent 

deepening  of  a  well. 

-  Servicing      Non-routine  servicing  operations  at  a  well  involving 

completion,  stimulation,  special  testing,  recom- 
pletion,  or  changing  downhole  equipment  (often 
called  workovers). 


-  Other 


Routine  production/injection  and  maintenance  oper- 
ations, third-party  damage,  suspended  or  standing 
well. 
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4.1  Drilling  Occurrences  -  Drilling  Operations  Only 
4.1.1     Drilling  Occurrences  -  1986 

Depth  Kicks  Blows  Blowouts 


0  - 

750 

63 

0 

2 

751  - 

1 

800 

97 

2 

0 

1  801  - 

3 

600 

66 

0 

0 

3  601  - 

6 

000 

4 

0 

0 

6  000.1 

+ 

0 

0 

0 

Total 

230 

2 

2 

4.1.2    Historical  Drilling  Occurrences  (including  water  flows)  - 
1986  to  1978 

Kicks 


Depth 

(metres)  1986     1985      1984    1983    1982    1981     1980    1979  1978 


0  - 

750 

63 

98 

69 

58 

67 

113 

117 

78 

101 

751  - 

1 

800 

97 

154 

116 

94 

58 

89 

118 

88 

64 

1  801  - 

3 

600 

66 

94 

92 

69 

44 

72 

88 

83 

59 

3  601  - 

6 

000 

4 

8 

4 

2 

3 

15 

23 

20 

13 

Total 

230 

354 

281 

223 

172 

289 

346 

269 

237 

Blows 


Depth 

(metres)  1986     1985      1984     1983     1982     1981     1980    1979  1978 


0  - 

750 

0 

0 

0 

1 

1 

4 

2 

2 

1 

751  - 

1 

800 

2 

2 

0 

2 

3 

3 

4 

5 

3 

1  801  - 

3 

600 

0 

0 

0 

1 

2 

3 

2 

2 

0 

3  601  - 

6 

000 

0 

0 

0 

0 

1 

1 

0 

0 

0 

Total 

2 

2 

0 

4 

7 

11 

8 

9 

4 
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Blowouts 


Depth 

(metres)  1986    1985      1984    1983    1982     1981     1980    1979  1978 


0  - 

750 

2 

1 

0 

0 

2 

1 

2 

1 

0 

751  - 

1 

800 

0 

0 

2 

1 

0 

1 

0 

0 

0 

1  801  - 

3 

600 

0 

0 

2 

0 

2 

0 

0 

1 

0 

3  601  - 

6 

000 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Total 

2 

1 

4 

1 

4 

2 

2 

2 

0 

Lost  Circulation 


Depth 

(metres)  1986    1985      1984     1983    1982    1981     1980    1979  1978 


0 

750 

856 

1316 

950 

681 

894 

1060 

1258 

970 

873 

751 

-  1 

800 

406 

484 

407 

341 

266 

355 

335 

265 

139 

1  801 

-  3 

600 

132 

159 

124 

95 

84 

163 

212 

123 

57 

3  601 

-  6 

000 

7 

7 

0 

2 

3 

6 

9 

8 

9 

Total 

1401 

1966 

1481 

1119 

1247 

1584 

1814 

1366 

1078 

Water  Flows 


Depth 

(metres)  1986    1985      1984    1983    1982    1981     1980    1979  1978 


0  - 

100 

12 

8 

11 

5 

7 

10 

33 

5 

2 

101  - 

200 

8 

1 

7 

3 

5 

9 

7 

1 

4 

201  - 

300 

5 

8 

1 

2 

1 

3 

6 

0 

1 

301  - 

400 

2 

2 

0 

2 

1 

2 

2 

0 

1 

401  - 

750 

0 

6 

3 

2 

5 

4 

10 

2 

2 

751  - 

1 

800 

1 

6 

1 

14 

5 

4 

11 

4 

4 

1  801  - 

3 

600 

0 

4 

0 

13 

1 

0 

12 

0 

1 

3  601  - 

6 

000 

0 

0 

0 

0 

0 

0 

0 

0 

2 

Total 

28 

35 

23 

41 

25 

32 

81 

12 

17 

27 
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4.2        Blow  and  Blowout  Occurrences 

In  1986,  all  available  information  on  the  ERCB  files  on  blows  and 
blowouts  was  reviewed  in  an  effort  to  achieve  a  more  consistent 
statistical  summary.     However,  much  of  the  older  data  lacks  specific 
details.     It  would  also  appear  that  because  of  the  greatly  increased 
interest  in  blows/blowouts,  minor  blows  and  blowouts  are  now  being 
reported  that  would  not  have  been  reported  in  the  past.  Therefore, 
caution  should  be  exercised  when  comparing  the  1986  to  1984  data  to 
previous  years. 

There  were  8  blows  and  18  blowouts  among  the  drilling  occurrences  in 
1986  which  include  information  on  drilling,  servicing,  and  other 
operations.     Two  blowouts  occurred  while  drilling  a  well;  4  occurred 
during  servicing  operations.     The  remaining  12  occurred  during  various 
other  operations.     There  were  8  blows  distributed  -  2  to  drilling, 
3  to  servicing,  and  3  to  other  operations. 

Comparing  the  26  blow/blowout  events  to  total  well  activity  -  only  4 
events  occurred  in  drilling  some  4495  wells,  while  22  events  occurred 
in  operations  involving  some  79  000  active  wells  associated  with 
hydrocarbon  energy  resource  activity.     Of  the  22  events,  7  occurred 
during  well  servicing  operations  while  15  were  attributed  to  other 
operations.    Most  of  the  latter  were  relatively  minor  events.  Many 
were  leaks  at  wellheads  which  by  definition  are  small  blows/blowouts. 
Rarely  do  such  leaks  become  serious  occurrences.    A  large  number  of  the 
occurrences  involved  steam  injection/crude  bitumen  production  wells. 
Part  of  the  reason  for  the  continued  blow/blowout  occurrences  in  1986 
at  oil  sands  wells  is  attributed  to  the  large  increase  in  steam- 
assisted  crude  bitumen  recovery  operations  in  recent  years. 

Sour  fluid  releases  occurred  in  3  blows  and  in  2  blowouts.    All  these 
releases  involved  small  volumes  of  sour  fluids,  and  2  of  those  were  a 
result  of  equipment  failure.    The  other  3  were  as  a  result  of  servicing 
operations.     All  of  these  occurrences  were  controlled  in  12  hours  or 
less . 


4.2.1     Blow  and  Blowout  Occurrences  -  1986 


Operation  Blows  Blowouts 

Drilling  2  2 

Servicing  3  4 

Other  2  12_ 

Total  8  18 


4.2.2      Causes  of  Blows/ Blowout s  -  1986 


Occurrence 


Blows  -  8 


Operation  and  Cause 
Drilling  -  2 

o    Procedure  shortcoming  -  2 


Servicing  -  3 

o    Equipment  failure  -  3 


Other  -  3 

o  Equipment  failure  -  2 
o    Third-party  damage  -  1 


Blowouts  -  18  Drilling  -  2 

o    Abnormally  high  pressured 
shallow  zone  -  2 

Servicing  -  4 

o    Equipment  failure  -  1 

o    Procedure  shortcoming  -  2 

o    Not  determined  -  1// 

Other  -  12 

o    Equipment  failure  and/or 

procedure  shortcoming  -  10 
o    Third-party  damage  -  2 


Total  -  26 


#    The  Lac  Mineral  blowout  is  still  under  investigation 
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4.2.3      Causes  of  Blows/Blowouts  with  Sour  Fluid  Releases  -  1986 


Occurrence 


Blows 


Operation 

Drilling  -  0 

Servicing  -  1 

o  Equipment  failure  -  1 

Other  -  2 

o  Equipment  failure  -  2 


Blowout  -  2 


Drilling  -  0 
Servicing  -  0 
Other  -  2 

o  Equipment  failure  -  2 


Total 


4.2.4 

Blow  and  Blowout  Occurrences 

(Historical 

Statistics) 

1986  to  1977 

Blows 

Blowouts 

Drilling      Servicing  &  Other 

Drilling 

Servicing 

Other 

1986 

2  6 

2 

4 

12 

1985 

2  5 

1 

6 

15 

1984 

0  3 

4 

4 

7 

1983 

4  4* 

1 

3 

9 

1982 

6  8 

4 

4 

8 

1981 

11  3 

2 

3 

8 

1980 

9  6 

2 

5 

3 

1979 

9  2 

2 

5 

5 

1978 

4  4 

0 

3 

8 

1977 

_4  _l_ 

_6 

_3_ 

_4 

Total 

51  42 

24 

40 

79 

*  Prior  to  1984  many  service  and  other  blows  are  not  recorded. 
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4.3         BLOW/BLOWOUT  SUMMARIES  OF  EACH  OCCURRENCE  -  1986 

A  summary  of  each  of  the  26  blow/blowout  occurrences  for  1986  is 
presented  in  the  following  tabulations.     The  definitions  regarding  the 
type  of  occurrences  and  the  operations  at  the  time  of  the  occurrences 
are  provided  in  the  earlier  discussion  of  Section  4. 
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 BLOW/ BLOWOUT  SUMMARY  

WELL  NAME:     ROYALITE  FINA  SADDLE  HILLS  6-3-76-8  

LOCATION        00/06-03-076-08  W6/0  LICENCE  NO.:  0010039 

OCCURRENCE 

 BLOW;  _X  BLOWOUT      DATE:  06  January  1986    DURATION:  2.5  days 

OPERATION  AT  THE  TIME  OF  OCCURRENCE 

  DRILLING;    SERVICING;       X  OTHER 


LICENSEE:     Gulf  Canada  Resources  Inc.  

CONTRACTOR :  

FORMATION:       Cadotte  B   DEPTH:  1464  m 

FORMATION  PRESSURE:    kPa  or  DRILLING  FLUID  DENSITY:  kg/m3 

STATUS  OF  WELL  AT  TIME  OF  OCCURRENCE:     Capped  gas  well  

DESCRIPTION  OF  EVENT:  A  bull  plug  on  the  casing  bowl  was  cracked  allowing  the 
well  to  flow. 

CONTROL  PROCEDURES:  Replaced  damaged  bull  plug  with  a  valve,  tied  kill  line  into 
valve  and  pumped  kill  fluid  to  control  well. 

CAUSE  OF  BLOW/ BLOWOUT:  Equipment  failure  due  to  casing  bowl  being  at  ground 
level;  it  appears  a  frost  or  ice  heave  damaged  the  bull  plug. 

ACTIONS  TO  PREVENT  FUTURE  OCCURRENCES:  Excavate  immediate  area  around  low 
profile  wellheads. 

HYDROCARBON  AND/OR  EQUIPMENT  LOSS:  Small  volume  of  sweet  gas.     One  bull  plug. 
INJURIES:  None 
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 BLOW/BLOWOUT  SUMMARY  

WELL  NAME:     PCP  LINDBERGH  EX  1A-7-55-5  

LOCATION        00/01-07-055-05  W4/0  LICENCE  NO.:  0092976  

OCCURRENCE 

JC  BLOW;   BLOWOUT      DATE:   11  January  1986     DURATION:   10  minutes 

OPERATION  AT  THE  TIME  OF  OCCURRENCE 

  DRILLING;       X      SERVICING;    OTHER 


LICENSEE:     PanCanadian  Petroleum  Ltd.  

CONTRACTOR :     N.  L.  McCullough  

FORMATION:      Wabiskaw-McMurray  B   DEPTH:  582  m 

FORMATION  PRESSURE:    kPa  or  DRILLING  FLUID  DENSITY:  kg/m3 

STATUS  OF  WELL  AT  TIME  OF  OCCURRENCE:   Steam  cycle/crude  bitumen-pumping 

DESCRIPTION  OF  EVENT:  While  running  a  temperature  wireline  log  the  wireline 
pack-off  on  the  wellhead  failed,  allowing  the  well  to  flow  uncontrolled  (mostly 
steam) . 

CONTROL  PROCEDURES:  The  temperature  tool  was  pulled  out  of  the  hole  and  the 
master  valve  closed  shutting  the  well  in. 

CAUSE  OF  BLOW/ BLOWOUT:  Equipment  Failure 

ACTIONS  TO  PREVENT  FUTURE  OCCURRENCES:  Batter  maintenance  checks  of  equipment. 
PCP  is  going  to  use  hydraulic  pack-offs  instead  of  the  grease  type  that  had  been 
installed  on  this  well. 

HYDROCARBON  AND/ OR  EQUIPMENT  LOSS:  2m3  of  oil  water  mix.     One  pack-off. 
INJURIES:  None 


34 


BLOW/ BLOWOUT  SUMMARY 


WELL  NAME:     DOME  ET  AL  5A2  LINDBERGH  5-10-56-6 


LOCATION        02/05-10-056-06  W4/0  LICENCE  NO.:  0120832 


OCCURRENCE 

 BLOW;  _X  BLOWOUT      DATE:   14  January  1986     DURATION:  9  hours 


OPERATION  AT  THE  TIME  OF  OCCURRENCE 

X      DRILLING;    SERVICING;    OTHER 


LICENSEE:     Dome  Petroleum  Limited  

CONTRACTOR:  North  Eastern  Drilling  Ltd.  Rig  #1  

FORMATION:      Wabiskaw-HcMurray  B   DEPTH:  640  m 

FORMATION  PRESSURE:    kPa  or  DRILLING  FLUID  DENSITY:  1,100  kg/m3 


STATUS  OF  WELL  AT  TIME  OF  OCCURRENCE:     Drilling  crude  bitumen  

DESCRIPTION  OF  EVENT:  A  decrease  in  pump  pressure  combined  with  no  returns 
caused  a  reduction  in  the  hydrostatic  pressure,  thus  allowing  the  Viking 
formation  to  invade  the  wellbore  and  blow  the  remaining  mud  out  of  the 
wellbore . 

CONTROL  PROCEDURES:  The  HCR  valve  was  opened  and  the  annular  preventor  was 
closed  allowing  the  gas  flow  to  be  directed  to  the  pit.    Gas  broke  out  under  the 
conductor  casing  and  came  up  around  the  lease.     A  second  diverter  line  was 
installed  and  lost  circulation  material  was  mixed  and  pumped  to  regain  control 
of  the  well. 

CAUSE  OF  BLOW/ BLOWOUT:  Unexpected  lost  circulation  zone,  possibly  caused  by 
another  producing  well  on  same  location. 

ACTIONS  TO  PREVENT  FUTURE  OCCURRENCES:  Establish  bottom  hole  targets  to  minimize 
interference  from  other  producing  wells.     Shut  in  existing  producing  wells  if 
warranted . 

HYDROCARBON  AND/ OR  EQUIPMENT  LOSS:  20  103m3  sweet  gas.     No  equipment. 
INJURIES:  None 
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 BLOW/ BLOWOUT  SUMMARY  

WELL  NAME:     TCRL  ET  AL  RIBSTONE  14B-18-43-4  

LOCATION        00/14-18-43-4  W4/0  LICENCE  NO.:  0121156 

OCCURRENCE 

JC  BLOW;   BLOWOUT      DATE:   15  January  1986     DURATION:   1  .0  hour 

OPERATION  AT  THE  TIME  OF  OCCURRENCE 

X      DRILLING;    SERVICING;    OTHER 


LICENSEE :     Trans-Canada  Resources  Ltd.  

CONTRACTOR :     Custom  Drilling  Rig  #96  

FORMATION:       Mannville   DEPTH:  756  m 

FORMATION  PRESSURE:    kPa  or  DRILLING  FLUID  DENSITY:  kg/m3 

STATUS  OF  WELL  AT  TIME  OF  OCCURRENCE:     Lost  circulation,  stuck  in  the  hole. 

DESCRIPTION  OF  EVENT:  After  perforating  the  drill  pipe  at  351m,  mud  and  gas 
flowed  from  the  drill  pipe. 

CONTROL  PROCEDURES:  The  stabbing  valve  and  kelly  were  installed  and  fluid  pumped 
to  control  the  well. 

CAUSE  OF  BLOW/BLOWOUT:  Unexpected  gas  after  perforating.     Incorrect  procedure, 
stabbing  valve  and  lubricator  should  have  been  installed  while  perforating  drill 
pipe. 

ACTIONS  TO  PREVENT  FUTURE  OCCURRENCES:  Implement  better  procedures  for 
perforating. 

HYDROCARBON  AND/OR  EQUIPMENT  LOSS:  Very  small  volume  sweet  gas. 
INJURIES:  None 
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BLOW/ BLOWOUT  SUMMARY 


WELL  NAME:     OAK  ET  AL  ENCHANT  14-27-13-15  

LOCATION        00/14-27-013-15  W4/0  LICENCE  NO.:  0122146 

OCCURRENCE 

_X  BLOW;   BLOWOUT      DATE:  14  March  1986        DURATION:  1 .5  days 


OPERATION  AT  THE  TIME  OF  OCCURRENCE 

X      DRILLING;    SERVICING;    OTHER 


LICENSEE :     Qakwood  Petroleums  Ltd.  

CONTRACTOR:     Bodor  Drilling  Rig  #2  

FORMATION:       Mannville   DEPTH:  874  m 

FORMATION  PRESSURE:    kPa  or  DRILLING  FLUID  DENSITY:  kg/m3 

STATUS  OF  WELL  AT  TIME  OF  OCCURRENCE :  Tripping  

DESCRIPTION  OF  EVENT:  While  out  of  the  hole  for  a  bit  change  the  well  was 
observed  to  be  flowing.     (The  flow  was  suspected  to  originate  from  the  Milk 
River  formation) .    The  blind  rams  were  closed  and  the  flow  directed  to  the  flare 
pit. 

CONTROL  PROCEDURES:  Snubbed  drill  pipe  back  into  the  well  and  pumped  kill  fluid 
to  control  the  flow. 

CAUSE  OF  BLOW/ BLOWOUT:  Swabbed  well  when  tripping  out  for  bit  change. 

ACTIONS  TO  PREVENT  FUTURE  OCCURRENCES:  Implement  better  tripping  procedures. 

HYDROCARBON  AND/OR  EQUIPMENT  LOSS:  84  103m3  sweet  gas,  95m3  formation  water.  No 
equipment . 

INJURIES:  None 
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 BLOW/ BLOWOUT  SUMMARY  

WELL  NAME:     ESSO  84  H2-7  COLD  LK  15-21-65-4  

LOCATION        05/15-21-065-04  W4M  LICENCE  NO.:  0108826 

OCCURRENCE 

 BLOW;  _X  BLOWOUT      DATE:  12  April  1986        DURATION:   1 .25  days 

OPERATION  AT  THE  TIME  OF  OCCURRENCE 

  DRILLING;    SERVICING;       X  OTHER 


LICENSEE:     Esso  Resources  Canada  Ltd.  

CONTRACTOR :  

FORMATION:       Clearwater  A   DEPTH:  452  m 

FORMATION  PRESSURE:     4853   kPa  or  DRILLING  FLUID  DENSITY:  kg/ m3 

STATUS  OF  WELL  AT  TIME  OF  OCCURRENCE:     Flowing  back  after  steam  cycle/crude 
bitumen 

DESCRIPTION  OF  EVENT:  During  the  production  cycle,  communication  with  a  steaming 
well  caused  high  flow  rates.     Sand  produced  with  the  well  fluids  eroded  the 
choke  and  associated  wellhead  flowline  causing  the  blowout. 

CONTROL  PROCEDURES:  A  kill  line  was  tied  into  the  casing  valve  and  fluid  was 
pumped  down  the  tubing  casing  annulus  to  kill  the  well. 

CAUSE  OF  BLOW/ BLOWOUT:  Equipment  failure  caused  by  sand  erosion. 

ACTIONS  TO  PREVENT  FUTURE  OCCURRENCES:  Better  monitoring  of  wellhead  components, 
testing  early  warning  devices  such  as  sand  probes,  more  control  of  well  flow 
rates . 

HYDROCARBON  AND/OR  EQUIPMENT  LOSS:  60m3  mixture  of  oil,  sand  and  water.  One 
wellhead  plus  components. 


INJURIES:  None 
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 BLOW/ BLOWOUT  SUMMARY  

WELL  NAME:     BANFF  GUYER  BASHAW  10-6MU-42-22  

LOCATION        00/10-06-042-22  W4/0  LICENCE  NO.:  0025012 

OCCURRENCE 

_X  BLOW;   BLOWOUT      DATE:  12  April  1986        DURATION:     8  hours 

OPERATION  AT  THE  TIME  OF  OCCURRENCE 

  DRILLING;    SERVICING;       X  OTHER 


LICENSEE :       Gulf  Canada  Ltd.  

CONTRACTOR :  

FORMATION:     D3-A   DEPTH:  1759  m 

FORMATION  PRESSURE:    kPa  or  DRILLING  FLUID  DENSITY:  kg/m3 

STATUS  OF  WELL  AT  TIME  OF  OCCURRENCE:     Crude  oil  pumping  

DESCRIPTION  OF  EVENT:  The  polish  rod  broke  allowing  the  well  to  flow 
uncontrolled . 

CONTROL  PROCEDURES:  Shut  well  master  valve  and  ball  valve  on  wellhead  flowline 
stopping  the  flow. 

CAUSE  OF  BLOW/ BLOWOUT:  Equipment  failure,  polish  rod. 

ACTIONS  TO  PREVENT  FUTURE  OCCURRENCES:  Scheduled  maintenance  checks. 

HYDROCARBON  AND/OR  EQUIPMENT  LOSS:  2m3  oil,  2m3  salt  water,  very  small  volume  of 
sour  gas  (12%  H2S) . 

INJURIES:  None 
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 BLOW/ BLOWOUT  SUMMARY  

WELL  NAME:     AMOCO  BRAZEAU  RIVER  10-9-45-12  

LOCATION        00/10-09-045-12  W5/0  LICENCE  NO.:  0114339 

OCCURRENCE 

 BLOW;  _X  BLOWOUT      DATE:  25  April  1986        DURATION:     7  hours 

OPERATION  AT  THE  TIME  OF  OCCURRENCE 

  DRILLING;       X      SERVICING;    OTHER 


LICENSEE :     Amoco  Canada  Petroleum  Company  Ltd.  

CONTRACTOR :  

FORMATION:       Nisku   DEPTH:  3416  m 

FORMATION  PRESSURE :    kPa  or  DRILLING  FLUID  DENSITY:  kg/m3 

STATUS  OF  WELL  AT  TIME  OF  OCCURRENCE:     Capped  gas  well  

DESCRIPTION  OF  EVENT:  While  pulling  out  of  hole  with  wireline,   tools  became 
stuck  in  wellhead  and  pulled  out  of  rope  socket.     Unable  to  close  master  valves 
as  the  sinker  bars  were  across  the  valves.     Subsequently,  the  well  began 
spraying  a  fine  mist  through  the  lubricator  pack-off  head. 

CONTROL  PROCEDURES:  Pumped  15. 33  CACL2  (1200kg/m3)  down  tubing  to  kill  the 
well. The  sinker  bars  fell  into  the  wellbore  allowing  the  wellhead  master  valves 
to  be  closed. 

CAUSE  OF  BLOW/BLOWOUT:  Equipment  failure. 

ACTIONS  TO  PREVENT  FUTURE  OCCURRENCES:  Regularly  scheduled  maintenance  checks  on 
all  wireline  and  associated  equipment. 

HYDROCARBON  AND/OR  EQUIPMENT  LOSS:  Very  small  volume  of  gas  (6.7%  H2S) . 
INJURIES:  None 
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 BLOW/ BLOWOUT  SUMMARY  

WELL  NAME:     MOBIL  PR  CARSON  6-12MU-62-12  

LOCATION        00/06-12-062-12  W5/0  LICENCE  NO.;  0021816 

OCCURRENCE 

 BLOW;  _X  BLOWOUT      DATE:  13  May  1986  DURATION:     12  hours 

OPERATION  AT  THE  TIME  OF  OCCURRENCE 

  DRILLING;    SERVICING;       X  OTHER 


LICENSEE :     Mobil  Oil  Canada  Ltd.  

CONTRACTOR:  

FORMATION:      Beaverhill  Lake   DEPTH:  2635.3  m 

FORMATION  PRESSURE:    kPa  or  DRILLING  FLUID  DENSITY:  1175  kg/m3 

STATUS  OF  WELL  AT  TIME  OF  OCCURRENCE:     Suspended  oil  well  

DESCRIPTION  OF  EVENT:  The  production  casing  failed  due  to  corrosion  allowing  the 
well  to  flow  up  the  surface  casing,  flowing  through  the  surface  casing  vent. 

CONTROL  PROCEDURES:  A  pump  was  tied  into  the  tubing  and  kill  fluid  pumped  to 
fill  the  annulus  and  control  the  flow. 

CAUSE  OF  BLOW/ BLOWOUT:  Equipment  failure. 

ACTIONS  TO  PREVENT  FUTURE  OCCURRENCES:  Continued  and  increased  corrosion 
monitoring  and  protection  of  casing. 

HYDROCARBON  AND/OR  EQUIPMENT  LOSS:  5m3  oil,  139m3  produced  water.  No 
equipment . 

INJURIES:  None 
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 BLOW/ BLOWOUT  SUMMARY  

WELL  NAME:     BUMPER  ET  AL  ROSE  CREEK  16-20-44-6  

LOCATION        00/16-20-044-06  W5/0  LICENCE  NO.:  0106957  

OCCURRENCE 

_X  BLOW;   BLOWOUT      DATE:  24  May  1986  DURATION:   30  minutes 

OPERATION  AT  THE  TIME  OF  OCCURRENCE 

  DRILLING;       X      SERVICING;    OTHER 


LICENSEE:     Bumper  Development  Corp.  Ltd.  

CONTRACTOR:     Wes  Can  Well  Servicing  Rig  #1  

FORMATION:       Lower  Mannville  Undefined   DEPTH:  2240.5  m 

FORMATION  PRESSURE:    kPa  or  DRILLING  FLUID  DENSITY:  kg/m3 

STATUS  OF  WELL  AT  TIME  OF  OCCURRENCE:     Capped  gas  well  

DESCRIPTION  OF  EVENT:  While  preparing  to  run  a  permanent  packer,  the  pressure 
was  equalized  across  the  wellhead  and  the  blind  rams  were  opened.     As  the 
wireline  tools  were  being  lowered  into  the  well,  the  lubricator  was  blown  off 
the  BOP  stack  allowing  the  well  to  flow  through  the  wireline  flange. 

CONTROL  PROCEDURES:  The  blind  rams  were  shut  but  did  not  make  a  complete  seal. 
The  annular  preventor  was  then  closed  which  stopped  the  flow.     The  lubricator 
flange  was  removed.    A  valve  was  then  installed  and  the  well  shut  in. 

CAUSE  OF  BLOW/BLOWOUT:  Equipment  failure 

ACTIONS  TO  PREVENT  FUTURE  OCCURRENCES:  Ensure  pressure  is  bleed  off  and  all 
personnel  are  off  the  floor  before  attempting  to  run  tools  into  the  well. 

HYDROCARBON  AND/ OR  EQUIPMENT  LOSS:  Very  small  volume  of  sweet  gas,  packer, 
lubricator  and  setting  tool. 

INJURIES:  1  injured 
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BLOW/ BLOWOUT  SUMMARY 


WELL  NAME;     HB  ET  AL  JACKFISH  Al  1-36-59-21  W5M  

LOCATION        02/11-36-059-21  W5/0  LICENCE  NO.;  0049433  

OCCURRENCE 

_X  BLOW;   BLOWOUT      DATE;  30  May  1986  DURATION;  5  minutes 

OPERATION  AT  THE  TIME  OF  OCCURRENCE 

  DRILLING;       X      SERVICING;    OTHER 

Production  logging  operations  were  in  progress  

LICENSEE;     Amoco  Canada  Petroleum  Company  Ltd.  

CONTRACTOR ;     Dresser  Atlas  

FORMATION:       D-3A   DEPTH:  m 

FORMATION  PRESSURE:    kPa  or  DRILLING  FLUID  DENSITY:  kg/m3 

STATUS  OF  WELL  AT  TIME  OF  OCCURRENCE:     Flowing  (sour)  gas  veil  

DESCRIPTION  OF  EVENT:  While  pulling  the  logging  tool  with  the  BOP  closed  and  a 
lubricator  and  equalizer  valve  installed.  The  equalizer  valve  failed  with  the 
tools  at  a  depth  of  8m  allowing  an  uncontrolled  release. 

CONTROL  PROCEDURES:  The  tools  were  immediately  retrieved  and  the  well  shut  in 
bringing  the  gas  flow  under  control. 

CAUSE  OF  BLOW/BLOWOUT:  Equipment  failure.    The  wireline  lubricator  equalizer 
valve  failed  due  to  sulphide  stress  corrosion  cracking. 

ACTIONS  TO  PREVENT  FUTURE  OCCURRENCES:  Scheduled  maintenance  checks. 

HYDROCARBON  AND/OR  EQUIPMENT  LOSS:  0.08  103m3  (18.6%  H2S)  of  gas,  one  valve. 

INJURIES:  None 
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 BLOW/ BLOWOUT  SUMMARY  

WELL  NAME;     SUNCOR-WECO  FORT  KENT  EX  7-28-61-4  

LOCATION        AJ/07-28-061-04  W4/0  LICENCE  NO.:  0074894  

OCCURRENCE 

 BLOW;     X  BLOWOUT      DATE:   5  June  1986  DURATION:   35  minutes 


OPERATION  AT  THE  TIME  OF  OCCURRENCE 

  DRILLING;       X      SERVICING;    OTHER 


LICENSEE:     Suncor  Inc.  

CONTRACTOR:  Citation  Well  Service  Rig  #12  

FORMATION:       Cold  Lake   DEPTH:  366.6  m 

FORMATION  PRESSURE:    kPa  or  DRILLING  FLUID  DENSITY:  kg/m3 

STATUS  OF  WELL  AT  TIME  OF  OCCURRENCE:     Crude  bitumen  pumping  well  

DESCRIPTION  OF  EVENT:  After  pulling  the  pump,  the  wellhead  was  removed  to 
install  the  BOP  stack.     The  well  blew  in  from  the  casing  before  the  BOP '  s  could 
be  installed. 

CONTROL  PROCEDURES:  Lowered  BOP  stack  onto  the  well  closed  rams  and  pumped  kill 
fluid  to  control  well. 

CAUSE  OF  BLOW/ BLOWOUT:  Procedure  shortcoming.     Well  was  not  completely  secured 
prior  to  removing  wellhead. 

ACTIONS  TO  PREVENT  FUTURE  OCCURRENCES:  Ensure  well  is  secure  prior  to  removing 
wellhead . 

HYDROCARBON  AND/OR  EQUIPMENT  LOSS:  11m3  of  oil  and  water. 
INJURIES:  None 
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 BLOW/ BLOWOUT  SUMMARY  

WELL  NAME;     PEX  WHITECOURT  10-18-60-11  

LOCATION        10-18-060-11  W5/0  LICENCE  NO.:  0050921 

OCCURRENCE 

 BLOW;     X  BLOWOUT      DATE:  27  June  1986  DURATION:  


OPERATION  AT  THE  TIME  OF  OCCURRENCE 

  DRILLING;    SERVICING;       X  OTHER 


LICENSEE :     Petro  Canada  Inc.  

CONTRACTOR :  

FORMATION:      Jurrasic  D   DEPTH:  1680  m 

FORMATION  PRESSURE:    kPa  or  DRILLING  FLUID  DENSITY:  kg/m3 

STATUS  OF  WELL  AT  TIME  OF  OCCURRENCE:     Producing  gas  well  

DESCRIPTION  OF  EVENT:  Three  leaks  caused  by  internal  corrosion  on  the  production 
casing  allowed  gas  to  flow  to  surface  through  the  surface  casing  vent. 

CONTROL  PROCEDURES:  The  surface  casing  vent  valve  was  closed  stopping  the  flow. 
A  cement  squeeze  was  conducted  on  the  well  eliminating  the  leak. 

CAUSE  OF  BLOW/BLOWOUT:  Equipment  failure  (corrosion). 

ACTIONS  TO  PREVENT  FUTURE  OCCURRENCES:  Better  corrosion  monitoring  and 
protection  of  casing  strings. 

HYDROCARBON  AND/ OR  EQUIPMENT  LOSS:  Very  small  volume  of  sweet  gas. 
INJURIES:  None 
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 BLOW/ BLOWOUT  SUMMARY  

WELL  NAME:     HUSKY  CWWE  EQR  BEAVDM  LX  14C-27-60-3  

LOCATION        AA/14-27-060-03  W4/0  LICENCE  NO.:     01 18929 

OCCURRENCE 

 BLOW;  _X  BLOWOUT      DATE:  02  August  1986       DURATION:  6  hours 

OPERATION  AT  THE  TIME  OF  OCCURRENCE 

  DRILLING;    SERVICING;       X  OTHER 


LICENSEE:     Husky  Oil  Operations  Ltd.  

CONTRACTOR :  

FORMATION:       Grand  Rapids   DEPTH:  406  m 

FORMATION  PRESSURE:     3200  (EST)  kPa  or  DRILLING  FLUID  DENSITY:  kg/m3 

STATUS  OF  WELL  AT  TIME  OF  OCCURRENCE:     Flow  back  after  crude  bitumen  steam  cycle 

DESCRIPTION  OF  EVENT:  During  the  flow  back,  sand  produced  with  the  well  fluids 
washed  out  a  nipple,  flowtee  and  flange  on  the  wellhead  allowing  the 
uncontrolled  flow. 

CONTROL  PROCEDURES:  A  line  was  tied  into  the  casing  valve  and  kill  fluid  pumped 
to  control  the  well. 

CAUSE  OF  BLOW/ BLOWOUT:  Equipment  failure  caused  by  sand  erosion. 

ACTIONS  TO  PREVENT  FUTURE  OCCURRENCES:  Better  monitoring/control  of  sand 
production . 

HYDROCARBON  AND/OR  EQUIPMENT  LOSS:   lm3  crude  oil,  one  nipple  flowtee  and 
flange . 

INJURIES:  None 
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BLOW/ BLOWOUT  SUMMARY 


WELL  NAME :     DOME  ET  AL  LARNE  10-1-117-4 


LOCATION        00/10-01-117-04  W6/0  LICENCE  NO.:  0123245 


OCCURRENCE 

 BLOW;  _X  BLOWOUT      DATE;  06  August  1986      DURATION;     2  days 


OPERATION  AT  THE  TIME  OF  OCCURRENCE 

  DRILLING;    SERVICING;       X  OTHER 


LICENSEE :     Dome  Petroleum  Ltd.  

CONTRACTOR;  

FORMATION:      Slave  Point/Sulphur  Point  DEPTH:      1439/1307  m 

FORMATION  PRESSURE:    kPa  or  DRILLING  FLUID  DENSITY:  kg/m: 


STATUS  OF  WELL  AT  TIME  OF  OCCURRENCE:     Standing  oil  well  

DESCRIPTION  OF  EVENT:  Lost  circulation  was  encountered  when  cementing  the 
production  casing.     The  production  casing  was  set  in  slips  in  the  surface  casing 
bowl  and  the  rig  released.     Later,  gas  pressure  exceeded  the  hydrostatic 
pressure  in  the  annulus  and  the  well  blew  out  through  the  surface  casing  valves. 
The  production  casing  was  out  of  the  slips  and  had  dropped  approximately  1  -  2  m 
below  the  surface. 

CONTROL  PROCEDURES:  Blind  rams  were  installed  on  the  casing  bowl  and  closed. 
The  flow  was  then  directed  through  a  test  separator  to  obtain  a  flow  rate.  The 
well  was  then  killed  by  pumping  KCL  water  down  the  annulus.     After  the  well  was 
brought  under  control,  the  production  casing  was  speared  and  relanded  in  the 
slips.     Attempts  were  made  to  reach  TD  inside  the  production  casing  however, 
after  numerous  unsuccessful  attempts  and  losing  one  fish  in  the  hole,  Dome 
decided  to  abandon  the  well.     It  would  appear  that  the  production  casing  was 
corkscrewed  when  it  dropped  in  the  surface  casing. 

CAUSE  OF  BLOW/BLOWOUT:  The  poor  cement  job  caused  by  lost  circulation  problems 
was  not  properly  evaluated  prior  to  rig  release.  Lack  of  cement  permitted  gas 
to  flow  up  the  annulus  to  surface. 

ACTIONS  TO  PREVENT  FUTURE  OCCURRENCES:  Improve  cementing  procedures.  Upon 
completion  of  drilling  a  well,  the  well  must  be  adequately  secured  prior  to 
releasing  the  rig. 

HYDROCARBON  AND/OR  EQUIPMENT  LOSS:   112  103m3  sweet  gas.     Well  was  abandoned. 


INJURIES:  None 
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BLOW/ BLOWOUT  SUMMARY 


WELL  NAME:     PEX  UNIT  1  KINSELLA  8B-24-48-9 


LOCATION        BO/08-24-048-09  W4/0  LICENCE  NO.:  054793 


OCCURRENCE 

 BLOW;  _X  BLOWOUT      DATE:   12  August  1986      DURATION:  2  days 


OPERATION  AT  THE  TIME  OF  OCCURRENCE 

  DRILLING;    SERVICING;       X  OTHER 


LICENSEE:     Petro  Canada  Inc 


CONTRACTOR 


m 


FORMATION:      Wainwright  B   DEPTH:  677  .6 

FORMATION  PRESSURE:    kPa  or  DRILLING  FLUID  DENSITY:  kg/m3 

STATUS  OF  WELL  AT  TIME  OF  OCCURRENCE:     Producing  oil  well/oxygen  flood  

DESCRIPTION  OF  EVENT:  While  blowing  down  the  production  casing,  an  apparent 
explosion  occurred  in  the  wellbore  damaging  the  casing,  allowing  the  well  to 
flow  to  surface  from  holes  in  the  casing. 

CONTROL  PROCEDURES:  Eleven  water  injection  wells  surrounding  the  area  were  shut 
in,  also  kill  fluid  was  pumped  down  the  tubing  and  casing  at  different  times. 

CAUSE  OF  BLOW/ BLOWOUT:  Equipment  failure. 

ACTIONS  TO  PREVENT  FUTURE  OCCURRENCES:  Check  lower  explosive  limit  of  the  well 
effluent  prior  to  blow  down  and  adjust  venting  procedures  to  ensure  that  gas 
velocities  in  the  wellbores  are  limited  to  safe  levels. 

HYDROCARBON  AND/OR  EQUIPMENT  LOSS:  Small  amount  of  sweet  gas  and  water. 


INJURIES:  None 
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BLOW/ BLOWOUT  SUMMARY 


WELL  NAME:     COX  TREND  AMOCO  CARSONW  14-12-62-13 


LOCATION        00/14-12-062-13  W5/0  LICENCE  NO.:  0047332 

OCCURRENCE 


BLOW;  JC  BLOWOUT      DATE:  21  August  1986      DURATION:     12  hours 


OPERATION  AT  THE  TIME  OF  OCCURRENCE 

  DRILLING;    SERVICING;       X  OTHER 


LICENSEE:     Mobil  Oil  Canada  Ltd. 


CONTRACTOR: 


FORMATION:       Beaverhill  Lake  B   DEPTH:  2773  m 

FORMATION  PRESSURE:    kPa  or  DRILLING  FLUID  DENSITY:  kg/m3 

STATUS  OF  WELL  AT  TIME  OF  OCCURRENCE:     Producing  oil  well  

DESCRIPTION  OF  EVENT:  The  stuffing  box  had  been  leaking,  the  ratigan  was  closed 
to  repair  the  stuffing  box.     The  ratigan  failed  allowing  the  well  to  flow 
uncontrolled . 

CONTROL  PROCEDURES:  A  line  was  tied  into  the  wellhead  casing  outlet  and  kill 
fluid  pumped  to  control  the  well. 

CAUSE  OF  BLOW/BLOWOUT:  Equipment  failure. 

ACTIONS  TO  PREVENT  FUTURE  OCCURRENCES:  Regularly  scheduled  maintenance  checks  of 
all  wellhead  equipment. 

HYDROCARBON  AND/OR  EQUIPMENT  LOSS:  16m3  multiphase  fluid,  one  stuffing  box. 
INJURIES:  None 
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 BLOW/ BLOWOUT  SUMMARY  

WELL  NAME:     ESSO  85  D22-2  COLD  LK  7-11-65-4  

LOCATION        03/07-11-065-04  W4/0  LICENCE  NO.:  0115043 

OCCURRENCE 

 BLOW;  _X  BLOWOUT      DATE:   22  August  1986      DURATION:   3.75  days 

OPERATION  AT  THE  TIME  OF  OCCURRENCE 

  DRILLING;    SERVICING;       X  OTHER 


LICENSEE :     Esso  Resources  Canada  Ltd.  

CONTRACTOR :  

FORMATION:       Clearwater  A   DEPTH:  564  m 

FORMATION  PRESSURE:     6860  (EST)  kPa  or  DRILLING  FLUID  DENSITY:  kg/m3 

STATUS  OF  WELL  AT  TIME  OF  OCCURRENCE:     Flowing  back  after  steaming  cycle/crude 
bitumen  

DESCRIPTION  OF  EVENT:  During  the  flow-back,  unexpectedly  high  sand  volumes 
erroded  the  choke  and  associated  wellhead  flowline  causing  the  blowout. 

CONTROL  PROCEDURES:  A  BOP  stack  was  installed  on  the  wellhead  and  the  well  shut 
in. 

CAUSE  OF  BLOW/ BLOWOUT:  Equipment  failure  caused  by  sand  erosion. 

ACTIONS  TO  PREVENT  FUTURE  OCCURRENCES:  Better  monitoring  of  wellhead  components, 
testing  early  warning  devices  such  as  sand  probes,  more  control  on  well  flow 
rates . 

HYDROCARBON  AND/OR  EQUIPMENT  LOSS:  400m3  fluid  (70%  hydrocarbon).     One  wellhead 
plus  components. 

INJURIES:  None 
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 BLOW/ BLOWOUT  SUMMARY  

WELL  NAME:     PROPHET  ET  AL  PEMBINA  6-25-49-6  

LOCATION        02/06-25-049-06  W5/0  LICENCE  NO.:  QI2I356 

OCCURRENCE 

 BLOW;  _X  BLOWOUT      DATE:  28  August  1986      DURATION:  6.5  hours 

OPERATION  AT  THE  TIME  OF  OCCURRENCE 

  DRILLING;    SERVICING;       X  OTHER 


LICENSEE :     Prophet  Petroleum  Ltd.  

CONTRACTOR :  

FORMATION:      Jurassic  N  Pool   DEPTH:  1809  m 

FORMATION  PRESSURE:    kPa  or  DRILLING  FLUID  DENSITY:  kg/m3 

STATUS  OF  WELL  AT  TIME  OF  OCCURRENCE:     Shut-in  oilwell  

DESCRIPTION  OF  EVENT:  A  flange  between  the  flow  T  and  stuffing  box  became  loose 
allowing  the  well  to  flow  uncontrolled. 

CONTROL  PROCEDURES:  The  ratigan  was  closed  and  the  flow  was  directed  to  the 
production  tank  to  reduce  the  pressure  on  the  flange.    A  line  was  tied  into  the 
casing  and  kill  fluid  pumped  to  control  the  well. 

CAUSE  OF  BLOW/BLOWOUT:  Equipment  failure.     Improper  installation  of  flange. 

ACTIONS  TO  PREVENT  FUTURE  OCCURRENCES:  Better  equipment  maintenance  checks 
should  be  conducted. 

HYDROCARBON  AND/OR  EQUIPMENT  LOSS:  0.5m3  oil,  1.0  103m3  gas  (0.1%  H2S) .  No 
equipment . 

INJURIES:  None 
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BLOW/ BLOWOUT  SUMMARY 


WELL  NAME:     LAC  ET  AL  MINE HE AD  6-18-49-17 


LOCATION        00/06-18-049-17  W5/0   LICENCE  NO.:  0121674 


OCCURRENCE 

 BLOW;  _X  BLOWOUT      DATE:  29  August  1986      DURATION:     5  days 


OPERATION  AT  THE  TIME  OF  OCCURRENCE 

  DRILLING;       X      SERVICING;    OTHER 


LICENSEE :     LAC  Minerals  Ltd.  

CONTRACTOR:  Westwood  Well  Service  (1977)  Ltd.  and  Canadian  Hydraulic  

FORMATION:       Cardium  DEPTH:  2436    m 


FORMATION  PRESSURE:    kPa  or  DRILLING  FLUID  DENSITY:  kg/m3 


STATUS  OF  WELL  AT  TIME  OF  OCCURRENCE:     Capped  Cardium  gas  well  

DESCRIPTION  OF  EVENT:  This  is  a  preliminary  summary  of  this  blowout  as 
investigations  and  actions  resulting  therefrom  have  not  been  completed.     The  gas 
well  had  been  perforated  and  tested  early  in  1986.    The  test  results  indicated  a 
relatively  low  flow  capacity.     The  tubing  conveyed  perforating  gun  (TCP)  had 
been  left  in  the  well.     In  August  1986,  in  preparation  for  a  frac  job  to  improve 
the  wells  flow  capacity,  the  60.3mm  tubing  with  the  TCP  was  to  be  changed  out  to 
88.9  tubing.     The  tubing  was  to  be  changed  out  with  snubbing  equipment  so  the 
well  would  not  have  to  be  killed.    Killing  the  well  might  damage  the  inflow 
capability  of  the  well.    The  TCP  was  found  stuck  in  the  hole  and  the  pulling 
capacity  of  the  samller  tubing  was  insufficient  to  pull  it  free.  This 
necessitated  cutting  off  the  tubing  and  snubbing  it  out  of  the  hole.     The  larger 
tubing,  with  fishing  equipment  was  snubbed  in  to  retrieve  the  TCP.     The  tubing 
and  fishing  tools  with  the  TCP  were  removed  from  the  well  but  in  doing  so  an 
explosion  and  fire  occurred  destroying  the  servicing  equipment  and  injuring  all 
of  the  crew  members. 

CONTROL  PROCEDURES:  All  damaged  equipment  including  the  BOP  stack,  were  removed 
fron  on,  and  around  the  well.     The  fire  was  then  extinguished,  a  new  tubing 
spool  and  BOP  stack  were  installed.     The  top  set  of  blind  rams  were  closed  and 
the  well  brought  under  control. 

HYDROCARBON  AND/OR  EQUIPMENT  LOSS:  Service  rig,  snubbing  unit  and  all  related 
equipment,  56  103m3  of  sweet  gas,  12m^  frac  oil. 

INJURIES:  2  deaths,  8  injuries 
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 BLOW/ BLOWOUT  SUMMARY  

WELL  NAME:     DOME  ET  AL  GORDONDALE  8-29-78-11  W6  

LOCATION        00/08-29-078-11  W6/0  LICENCE  NO.:  0119798 

OCCURRENCE 

_X  BLOW;   BLOWOUT      DATE:  10  Sept.  1986        DURATION:   12  hours 

OPERATION  AT  THE  TIME  OF  OCCURRENCE 

  DRILLING;    SERVICING;       X  OTHER 


LICENSEE:     Dome  Petroleum  Ltd.  

CONTRACTOR :  

FORMATION:       Halfway  G    DEPTH:  1878  m 

FORMATION  PRESSURE:    kPa  or  DRILLING  FLUID  DENSITY:  kg/m3 

STATUS  OF  WELL  AT  TIME  OF  OCCURRENCE:     Crude  oil  flowing  

DESCRIPTION  OF  EVENT:  Frac  sand  washed  out  the  choke  in  the  wellhead  flowline 
allowing  the  oil  and  gas  to  blow  to  atmosphere. 

CONTROL  PROCEDURES:  The  wellhead  master  valves  were  shut  in  and  the  flow  was 
shut  off. 

CAUSE  OF  BLOW/BLOWOUT:  Equipment  failure 

ACTIONS  TO  PREVENT  FUTURE  OCCURRENCES:  Regularly  scheduled  maintenance  checks  of 
all  wellhead  equipment. 

HYDROCARBON  AND/OR  EQUIPMENT  LOSS:  0.5m3  oil  and  10  103m3  sour  gas  (1.5%  H2S) . 
One  wellhead  choke. 

INJURIES:  None 
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 BLOW/ BLOWOUT  SUMMARY  

WELL  NAME:     IMP  UNIT  CDN-SUP  PEM  INJ  6-25C-49-6  

LOCATION        06-25-049-06  W5/0  LICENCE  NO.:  0017910 

OCCURRENCE 

_X  BLOW;   BLOWOUT      DATE:  21  Sept.  1986        DURATION:     1  hour 

OPERATION  AT  THE  TIME  OF  OCCURRENCE 

  DRILLING;    SERVICING;       X  OTHER 


LICENSEE :     Esso  Resources  Canada  Ltd.  

CONTRACTOR:     Able  Oil  and  Gas  Installation  Ltd.  

FORMATION:       Cardium   DEPTH:  1295  m 

FORMATION  PRESSURE:    kPa  or  DRILLING  FLUID  DENSITY:  kg/ra3 

STATUS  OF  WELL  AT  TIME  OF  OCCURRENCE:     Water  injection  

DESCRIPTION  OF  EVENT:  A  lease  worker  backed  his  vehicle  into  the  fibreglass 
wellhead  shelter  causing  it  to  contact  the  piping  on  the  wellhead.     This  caused 
a  threaded  nipple  to  crack  allowing  the  salt  water  spray. 

CONTROL  PROCEDURES:  The  wellhead  master  valves  were  closed  shutting  the  flow  in. 
CAUSE  OF  BLOW/BLOWOUT:  (Carelessness) 

ACTIONS  TO  PREVENT  FUTURE  OCCURRENCES:  Strict  control  of  traffic  on  lease. 
Protect  and  sign  wellheads. 

HYDROCARBON  AND/OR  EQUIPMENT  LOSS:  3m3  salt  water.     One  threaded  nipple. 
INJURIES:  None 
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 BLOW/ BLOWOUT  SUMMARY  

WELL  NAME:     ANADARKO  ET  AL  HAYS  10-29-13-15  

LOCATION        00/10-29-013-15  W4/0  LICENCE  NO.:  0061166 

OCCURRENCE 

 BLOW;     X  BLOWOUT      DATE:  26  October  1986    DURATION:  4  hours 


OPERATION  AT  THE  TIME  OF  OCCURRENCE 

  DRILLING;    SERVICING;       X  OTHER 


LICENSEE :     Anadarko  Petroleum  

CONTRACTOR :  

FORMATION:       Bow  Island   DEPTH:  813.80  m 

FORMATION  PRESSURE:    kPa  or  DRILLING  FLUID  DENSITY:  kg/m3 

STATUS  OF  WELL  AT  TIME  OF  OCCURRENCE:     Capped  Bow  Island  gas  well  

DESCRIPTION  OF  EVENT:  A  farmer  backed  his  tractor  into  the  wellhead,  snapping  a 
4  inch  nipple  and  valve  off  the  production  casing  bowl. 

CONTROL  PROCEDURES:  The  tubing  master  valve  was  opened  to  reduce  the  gas  flow 
out  of  the  casing  bowl  outlet.  The  broken  nipple  was  removed  and  a  bull  plug 
installed  into  the  outlet.  The  master  valve  was  then  closed  and  the  well  was 
again  under  control. 

CAUSE  OF  BLOW/ BLOWOUT:  Third  party  damage. 

ACTIONS  TO  PREVENT  FUTURE  OCCURRENCES:  Ensure  all  wellheads  are  clearly  makred . 

HYDROCARBON  AND/ OR  EQUIPMENT  LOSS:  21  103m3  sweet  gas,  one  4  inch  nipple  and 
ball  valve. 

INJURIES:  None 
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 BLOW/ BLOWOUT  SUMMARY  

WELL  NAME:     CDCOG  TENN  MUSKEG  EX  AJ  16-09  

LOCATION        AJ/16-09-095-07  W4/0  LICENCE  NO.:  0088058 

OCCURRENCE 

 BLOW;     X     BLOWOUT      DATE : 18  November  1986     DURATION:   5  hours 


OPERATION  AT  THE  TIME  OF  OCCURRENCE 

  DRILLING;       X      SERVICING;    OTHER 


LICENSEE:     Canterra  Energy  Ltd.  

CONTRACTOR:  Citation  Well  Service  Ltd.  Rig  #12  

FORMATION:      Wabiskaw-McMurray  A   DEPTH:  185  m 

FORMATION  PRESSURE:    kPa  or  DRILLING  FLUID  DENSITY:  kg/m3 

STATUS  OF  WELL  AT  TIME  OF  OCCURRENCE:     Pumping  crude  bitumen  well  

DESCRIPTION  OF  EVENT:  Service  rig  was  pulling  tubing  when  a  small  kick  of  water 
followed  by  steam  was  taken.     The  pipe  rams  were  then  closed.     One  of  the  casing 
valves  which  had  been  left  open  was  now  closed,  at  this  time  it  was  noted  that  a 
circulation  valve  on  the  BOP  spool  had  inadvertently  been  left  off  allowing  the 
well  to  flow  steam  and  water. 

CONTROL  PROCEDURES:  A  stabbing  valve  was  installed  into  the  tubing.  Numerous 
attempts  were  made  over  a  5  hour  period  until  finally  a  valve  was  successfully 
installed  into  the  BOP  spool  and  the  well  shut  in. 

CAUSE  OF  BLOW/BLOWOUT:  Procedure  shortcoming  (human  error). 

ACTIONS  TO  PREVENT  FUTURE  OCCURRENCES:  Better  crew  BOP  training  and  more 
thorough  inspections  of  BOP  and  related  equipment. 

HYDROCARBON  AND/OR  EQUIPMENT  LOSS:  0.5m3  oil,  2.0m3  water.     No  equipment. 


INJURIES:  None 
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 BLOW/ BLOWOUT  SUMMARY  

WELL  NAME:     WESTMIN  BEAUVALLON  16-24-53-08  

LOCATION        00/16-24-053-08  W4/0  LICENCE  NO.;  0095381 

OCCURRENCE 

 BLOW;  _X  BLOWOUT      DATE:  26  November  1986  DURATION:  20  hours 


OPERATION  AT  THE  TIME  OF  OCCURRENCE 

  DRILLING;    SERVICING;       X  OTHER 


LICENSEE:     Westmin  Resources  Ltd.  

CONTRACTOR:  

FORMATION:      Viking   DEPTH:  490  m 

FORMATION  PRESSURE:  900  kPa  or  DRILLING  FLUID  DENSITY:  kg/m3 

STATUS  OF  WELL  AT  TIME  OF  OCCURRENCE:     Capped  gas  well  

DESCRIPTION  OF  EVENT:  While  working  around  the  wellhead,  a  farmer  struck  the 
well  with  his  tractor,  breaking  the  master  valve  of  the  wellhead  allowing  the 
well  to  flow  uncontrolled. 

CONTROL  PROCEDURES:  Installed  a  new  master  valve  and  shut  the  well  in. 
CAUSE  OF  BLOW/ BLOWOUT:  Third-party  damage 

ACTIONS  TO  PREVENT  FUTURE  OCCURRENCES:  Ensure  all  wellheads  are  clearly  marked. 

HYDROCARBON  AND/OR  EQUIPMENT  LOSS:  Small  volume  of  gas.     One  wellhead  master 
valve . 


INJURIES:  None 
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BLOW/ BLOWOUT  SUMMARY 


WELL  NAME:  LOMALTA  TABERS  2C-17-7-16 


LOCATION      02/02-17-007-16  W4/00   LICENCE  NO.:  012A216 


OCCURRENCE 

SEVERE  ABNORMAL  PRESSURE  ENCOUNTERED 

 BLOW;   BLOWOUT      DATE:  28  Nov.   1986  DURATION:     17  days 

OPERATION  AT  THE  TIME  OF  OCCURRENCE 

X      DRILLING;    SERVICING;    OTHER 


LICENSEE :  Lomalta  Resources  Ltd.  

CONTRACTOR :     Cactus  Drilling  Rig  #8  

FORMATION:       Mannville   DEPTH:  995  m 

FORMATION  PRESSURE:    kPa  or  DRILLING  FLUID  DENSITY :  kg/m3 


STATUS  OF  WELL  AT  TIME  OF  OCCURRENCE:  Drilling  potential  oil  veil  

DESCRIPTION  OF  EVENT:  At  995  meters,  the  drilling  was  stopped  and  a  flow  check 
was  conducted,  indicating  the  well  was  flowing  to  surface.     The  well  was 
shut-in,  however,  the  maximum  allowable  casing  pressure  was  surpassed.     Flow  was 
directed  through  degasser  to  flare. 

CONTROL  PROCEDURES:  Mud  weight  was  continually  increased  until  it  reached 
2250kg/m3.     This  density  did  not  stop  the  flow  initially.     Attempts  to  raise  the 
density  above  2260kg/m3  caused  the  well  bore  to  lose  fluid.    The  adjacent  pool 
was  depressured  by  ceasing  water  injection  and  continuing  production.  This 
depressuring  ultimately  reduced  the  reservoir  pressure  sufficiently  to  permit 
the  safe  abandonment  of  the  overpressured  zone  with  a  cement  plug.     The  lower 
portion  of  the  drill  string  was  cemented  in  the  hole  due  to  the  danger  of 
loosing  the  capability  to  circulate  the  entire  hole  should  the  drill  pipe  become 
stuck  in  the  dog  let  when  partially  out  of  the  hole.    During  the  period  of  time 
that  the  pool  was  being  depressured,  a  relief  well  was  spudded. 

CAUSE  OF  BLOW/ BLOWOUT :     Drilled  into  an  abnormally  high  pressured  formation. 
The  abnormal  pressure  was  caused  by  an  adjacent  water  injection  project. 

ACTIONS  TO  PREVENT  FUTURE  OCCURRENCES:  Better  initial  review  and  improved 
monitoring  of  reservoir  pressures  in  pools  under  injection. 

HYDROCARBON  AND/OR  EQUIPMENT  LOSS:     No  hydrocarbon  loss.     The  lower  portion  of 
the  drill  string  was  lost. 

INJURIES:  None 
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 BLOW/ BLOWOUT  SUMMARY 


WELL  NAME:     ESSO  86  J 12-3  COLD  LK  9-15-65-4 


LOCATION        03/09-15-065-04  W4/0  LICENCE  NO.:  0124310  

OCCURRENCE 

 BLOW;  _X  BLOWOUT      DATE: 13  December  1986    DURATION:  1  day  


OPERATION  AT  THE  TIME  OF  OCCURRENCE 

X      DRILLING;    SERVICING;    OTHER 



LICENSEE:     Esso  Resources  Canada  Ltd. 


CONTRACTOR:  Sedco  Drilling  

FORMATION:       Grand  Rapids   DEPTH:  465  m 

FORMATION  PRESSURE:    kPa  or  DRILLING  FLUID  DENSITY:  kg/m3 


STATUS  OF  WELL  AT  TIME  OF  OCCURRENCE:  Drilling  

DESCRIPTION  OF  EVENT:  While  well  was  shut  down  for  surveying,  the  well  started 
flowing.     The  well  was  shut  in  and  the  flow  of  mud  and  gas  diverted  to  the  flare 
pit.     The  flare  line  plugged  off  and  the  rig  pumps  were  shut  down.    The  well 
then  began  to  flow  up  the  drill  pipe  and  was  noted  to  be  flowing  to  surface 
through  the  conductor  pipe  on  an  adjacent  well. 

CONTROL  PROCEDURES:  Stabbing  valve  was  installed  in  drill  pipe  and  kill  fluid 
was  pumped  into  well  to  control  the  flow  of  gas  and  steam. 

CAUSE  OF  BLOW/BLOWOUT:  Unexpected  abnormally  pressured  zone,  caused  by 
communication  from  adjacent  wells  on  steam  injection  cycle. 

ACTIONS  TO  PREVENT  FUTURE  OCCURRENCES:  Ensure  no  wells  are  on  steam  injection 
and  area  sufficiently  depressured  while  drilling  new  well. 

HYDROCARBON  AND/OR  EQUIPMENT  LOSS:  Very  small  volume  of  sweet  gas.  No 
equipment . 

INJURIES:  None 
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4.4         HISTORICAL  SUMMARY  -  BLOW/BLOWOUT  OCCURRENCES  -  1986  to  1976 

A  brief  summary  of  blow  and  blowout  occurrences  for  the  past  10  years 
appears  in  the  following  tabulation.     The  summary  by  well  is  in 
chronological  order  by  year. 
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